Shigella spp., the human pathogen responsible for shigellosis, is highly infectious even at low levels. The incidence rate of shigellosis varies with geographical distribution, location human development index, and age groups, being higher among children aged under 5 years. In Brazil, a few works indicate that shigellosis cases are underestimated, with S. flexneri and S. sonnei strains being the major agents responsible for the shigellosis cases. The present study used pulsed field gel electrophoresis (PFGE) to investigate the molecular epidemiology of 119 strains of S. sonnei and S. flexneri isolated from shigellosis cases that occurred in the metropolitan areas of Ribeirão Preto and Campinas Cities, São Paulo Sate, southeast Brazil. The results indicated (i) the existence of just a few strain clusters for both species, but with genotype variability with either a high speed of genetic change or constant introduction of several genotypes, considering the intense migration to these two metropolitan areas, and (ii) the prevalence of specific genotypes in each geographical area, which suggests the successful adaptation of some genotypes to the local environmental conditions. Our results indicate the need of more efficacious sanitary barriers to prevent Shigella spp. outbreaks and epidemics.
INTRODUCTION
Shigella spp., the human pathogen responsible for shigellosis, is highly infectious, even at low counts (17) . The clinical signs of shigellosis range from mild diarrhea to severe dysentery, with extra intestinal manifestations composed of fever, vomiting, abdominal discomfort, nausea, and neurological symptoms (headache, lethargy, confusion, nuchal rigidity or hallucinations). The worldwide annual 686 Angeline, M. et al.
incidence of shigelloses is approximately 164.7 million cases, with 163.2 million of the cases occurring in developing countries (6) . The incidence rate varies according to age, geographical distribution, and local human development index (HDI). The isolation rate of Shigella spp. from diarrheagenic stools is higher among children under 5 years old (5) , particularly in children younger than six months living in low HDI countries (14) .
Traditionally, the Shigella genus is classified as being formed by four species. Shigelloses are caused by S. dysenteriae, S. flexneri, and S. sonnei, which are the species of major epidemiological interest (7) . Among the pathogenic Shigella subgroups, S. flexneri is the most commonly detected strain (57%) in infectious processes, followed by S. sonnei strains. S. sonnei strains tend to cause milder illness than S. flexneri, persist in both developed and developing countries and tend to cause sporadic diarrhea and occasional outbreaks in specific epidemiological niches, such as daycare centers, where personal hygiene may be suboptimal (8, 14) . In Brazil, a few studies (4, 9, 11) indicate that shigellosis cases are underestimated, with S. flexneri and S. sonnei strains being the major pathogenic agents (11).
Molecular techniques, combined with traditional techniques, are used to differentiate species and strains (2, 10, 12, 13) of pathogenic bacteria. Pulsed field gel electrophoresis (PFGE) is considered one of the most reliable, discriminatory, and reproducible typing method, allowing the detection of a high degree of DNA polymorphism (18) for epidemiological purposes (15, 18, 19, 21) and in routine typing of Shigella species (3).
In our study, PFGE was applied to the genotyping of 119 Shigella strains (61 S. flexneri and 58 S. sonnei) isolated from shigellosis cases that had occurred in two metropolitan areas The isolation dates of all the strains indicate that most of the cases occurred during the summer, i.e, the rain season, strengthening the hypothesis that the probable existance of the lack of basic sanitation condictions together with the excess of contaminated floodwater would facilitate the transmission of pathogens (14) .
MATERIAL and METHODS
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In conclusion, the existence of just a few Shigella strain clusters for both species with genotypic variability in the two studied areas could be explained either by the constant 
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